Objective: Although a great deal of attention has recently focused on 5-year integrated (0þ5) training programs in vascular surgery, a paucity of data exists concerning variability of daily assignments in 2-year (5þ2) vascular fellowships.
Conclusions: Training assignments in terms of time spent performing open and endovascular procedures and participating in clinic, the NIVL, and research varied widely among Accreditation Council for Graduate Medical Educationaccredited 5þ2 vascular fellowships and did not always fulfill Accreditation Council for Graduate Medical Education guidelines. In the current era of emphasis on endovascular-based interventions, few programs devoted days to purely open surgical procedures. Endovascular experience in a nonhospital facility (where these procedures will likely become more common in the future), outpatient venous procedures, and designated time devoted to the NIVL and research were lacking in many programs. These results provide a valid data set for the Association of Program Directors in Vascular Surgery to consider establishing guidelines for training assignments in 5þ2 vascular training programs. (J Vasc Surg 2017;65:1839-44.)
Although a great deal of attention has recently focused on 5-year (60-month) integrated training pathways (0þ5) in vascular surgery, a paucity of data exists concerning variability of rotations in the independent pathway where 2-year (24-month) vascular fellowships follow a completed general surgery residency from an Accreditation Council for Graduate Medical Education (ACGME)-approved general surgery training program (5þ2). We wish to point out that the ACGME provides guidelines for accreditation. The Residency Review CommitteeSurgery (RRC-S) evaluates programs to ensure that requirements are being met, and ultimately the American Board of Surgery-Vascular Surgery Board determines the criteria for board certification. The ACGME has established guidelines regarding various aspects of each of these types of vascular training programs. Although there are twice as many 5þ2 programs as 0þ5 programs, little information exists about assignment of fellows in each year of a 2-year fellowship to these various ACGME-required commitments, namely, open surgical and endovascular interventions, clinic, noninvasive vascular laboratory (NIVL), and research. We analyzed how accredited independent 2-year vascular training programs assigned their trainees to these required components of vascular training and compared the results with ACGME recommendations.
METHODS
We polled Association of Program Directors in Vascular Surgery (APDVS) members with 5þ2 vascular fellowships to determine the number of days in a 5-day work week that first-and second-year fellows were assigned to perform purely open surgical vascular operations, purely endovascular procedures (in a hospital vs a nonhospital facility), "combined" open and endovascular interventions during the same day, clinic where patients with either arterial and venous problems were evaluated ("combined clinic"), clinic where only patients with suspected arterial disease were scheduled ("arterial clinic"), clinic where only patients with suspected venous problems were scheduled ("venous clinic"), NIVL, and research. Responses included full-day and partial-day assignments (1.0, 0.5, 0.25). We compared the results of this survey with ACGME Program Requirements for Graduate Medical Education in Vascular Surgery (focused revision effective July 1, 2016). 1 
RESULTS
Of the 103 program directors with 5þ2 vascular fellowships, 102 (99%) responded. The schedules of the firstand second-year fellows differed in about half (56% [57]) of the programs, whereas the remainder assigned first-and second-year fellows to the same daily schedules. The most common schedule for both first-and second-year fellows regarding interventions was 4 days per 5-day work week performing both open and endovascular procedures in the hospital on the same day (Table I About one-third (30% [31]) of programs designated time devoted to research, whereas the others expected fellows to find time on their own during less taxing rotations (Table VII) .
Although passing the Registered Physician in Vascular Interpretation (RPVI) examination is currently required for vascular fellows before taking the Certifying and Qualifying Examinations, there was assigned time in the NIVL in only 60% (61) of programs (Table VIII) . Program directors who did not assign time responded that they taught fundamentals of the NIVL during conferences and clinic. Open and endovascular experience. The ACGME requires that vascular trainees gain competence in open cases, including abdominal, cerebrovascular, peripheral, and complex cases, as well as competence in endovascular cases, including diagnostic, therapeutic, and aneurysm cases [Training Requirements (IV.A.5.a)(2).(a)]. Trainees must perform 250 major vascular reconstructive procedures (IV.A.6.d). However, the ACGME does not make recommendations regarding the number of days per week that should be devoted to interventions to achieve competence. The Society for Vascular Surgery has also published guidelines concerning hospital privileges for newly graduated vascular fellows regarding vascular and endovascular experience, but again, there are no designated rotation assignments. 2 Our survey found that every program that responded had at least one full day per week when both open and endovascular procedures were performed on the same day. An example of the increasing importance of endovascular interventions for vascular surgeons was the finding that only 13% (13) of programs had one full day devoted to purely open surgical cases, whereas 58% (58) had one full day devoted to purely endovascular experience (42% [43] in the hospital and 15% [15] in a In the future, we believe that performing endovascular procedures in non-hospital-based facilities will become much more common because of enhanced satisfaction of the patients, lower cost, and greater productivity on the part of interventionalists. At our program, vascular surgery attendings began performing endovascular interventions in a nonhospital facility one day per week in 2012. We realized this experience was diminishing the endovascular case volume for our fellows, so we changed our training paradigm and assigned first-year fellows to spend one day per week at this center under the tutelage of a vascular surgery attending. The firstyear fellows have found the experience stimulating and very rewarding. Both our first-and second-year fellows continue to perform most endovascular cases on an outpatient basis in our fixed-imaging endovascular suite in the hospital, but approximately one-quarter of the total 2-year endovascular experience is gained at this nonhospital facility.
Outpatient clinic experience. The ACGME mandates that trainees spend a minimum of half (0.5) a day per week in an outpatient clinic for 5þ2 vascular training programs [IV.A.6.f). (5) .(a)]. All but three programs in our survey assigned time to clinic during both years of the fellowship. Two programs did not assign time to clinic during either year; one program did not assign clinic time during the second year. The program directors from these three programs responded that they expected fellows to come to clinic when they were not fulfilling other duties. The APDVS should re-emphasize the importance of designated time for clinic to all program directors. We and others have analyzed methods to maximize this outpatient experience. [3] [4] [5] It is critical that trainees spend time in clinic to learn appropriate indications for surgical or endovascular interventions and also to evaluate patients before and after these procedures. In addition to their operative and endovascular experiences, clinic can also prove to be an invaluable opportunity for attending vascular surgeons to serve as mentors to fellows and other trainees. Mentoring has been shown to be one of the most important reasons that general surgery residents and medical students choose vascular surgery as their specialty. 6 The outpatient clinic experience can also be beneficial to vascular fellows, exposing them to the longitudinal care that is unique to vascular surgery practices. Fellows learn how to deal with patients and their families, such as when postoperative problems or complications occur. Venous experience. Our survey showed that time assigned to venous clinic and office-based procedures varied greatly among accredited 5þ2 fellowships and may not adequately prepare these trainees for clinical practice. Only 17% (17) of the programs dedicated time to venous clinic and office-based venous procedures (16 half-day, 1 full day). Results of a Society for Vascular Surgery 2013 membership survey showed that only 26% of respondents had learned endovenous thermal ablation in their training program, but these results may have significantly changed in the last few years. The same survey showed that the majority of practices devoted at least 25% of their practice to treatment of venous disease. 7 Despite this finding, there are no open operative or endovascular objectives or clinic requirements specific to venous disease for vascular fellows. The APDVS might consider developing a defined venous curriculum that includes time spent in venous clinic along with minimum venous interventions in defined categories. We admit that although our survey found that venous procedures and venous clinic did not have designated block times in many programs, it does not necessarily mean that trainees are deficient in those categories. To make this conclusion, one would have to correlate performance on the Vascular Surgery In-Training Examination or Qualifying Examination with the schedules of the trainees. Similar to endovascular procedures performed in nonhospital settings, it will become much more common to perform venous procedures in an outpatient setting because of enhanced satisfaction of the patients, lower cost, and greater productivity on the part of interventionalists.
Nonetheless, it may not be important or necessary to separate arterial and venous clinics. As long as trainees and programs receive the appropriate case numbers for arterial and venous procedures as regulated by the American Board of Surgery-Vascular Surgery Board and RRC-S, designated separate clinics may not be necessary. However, from a practical standpoint in our practice, we found that patients who come with venous problems commonly have cosmetic complaints, whereas many patients who come for arterial problems have limbthreatening issues. The 20-year-old woman coming to clinic for treatment of spider veins may not want to sit in the waiting room between a patient with a foulsmelling foot and a patient coming for a wound check after below-knee amputation. The decision regarding separate arterial and venous clinics is best left to each program.
NIVL experience. The ACGME mandates that vascular trainees gain the ability to interpret NIVL studies [IV.A.5.a).(2).(d)] and gain experience in the application and assessment of the NIVL, including didactic and clinical training [IV.A.6.f). (4)]. Our survey showed that 60% (61; 54 half-day, 7 full day) of programs with 5þ2 fellowships assigned trainees to daily rotations in the NIVL. During annual reviews of our own fellowship several years ago, the fellows suggested that their NIVL training was inadequate, which was confirmed by suboptimal board scores regarding NIVL questions. Consequently, we assigned first-year fellows to spend one full day per week in our Intersocietal Commission for the Accreditation of Vascular Laboratories-accredited NIVL, where the trainee learned to perform duplex ultrasound under the direction of our experienced technologists and to review studies and had time to read and prepare for the RPVI examination. Passing the RPVI examination is now required before taking the Vascular Surgery Certifying and Qualifying Examinations, reflecting the importance of providing adequate training in the NIVL. We are not aware of data comparing the RPVI test results between programs with and without dedicated vascular laboratory time.
Research experience. The ACGME mandates that vascular trainees participate in clinical and laboratory research but does not establish set guidelines in terms of days per week devoted to research (IV.B.2.a), most likely because of the understanding that much of this research is done after hours or on weekends. Only about one-third (30% [31]) of 5þ2 vascular fellowships in our survey established designated time devoted to research. Programs might consider setting aside time for trainees to perform research without clinical demands.
Summary. The results of this survey suggest that vascular trainees in 5þ2 vascular training programs should spend more assigned time in clinic devoted to evaluating venous patients and performing office-based venous procedures, in a nonhospital endovascular suite, in the NIVL, and in performing research. However, there are time limitations expanding their experience in these aspects of vascular training. The difficulty lies in providing a worthwhile experience in these areas while concomitantly ensuring that there is a rich experience in performing open and endovascular procedures. At some programs, there may be an overabundance of certain open or endovascular interventions but inadequate exposure in some other areas. John Porter pointed out in his American Association for Vascular Surgery Presidential Address that it is the responsibility of vascular program directors to emphasize the educational aspect of the trainees' experience and to avoid having trainees perform essentially the same procedures repeatedly with minimal gain in educational or technical experience. 8 Nonetheless, there remains tension between fellows' educational needs and clinical service needs.
Weaknesses. Weaknesses of the paper include the subjective nature of the results. Some program directors may have responded that they assign fellows to designated time in clinic, but in reality their fellows may attend clinic only if they have available time on slow operating room days. Some program directors may have had difficulty arbitrarily separating time spent in the various rotations among first-and second-year fellows and fitting their responses into the types of questions asked in the survey. Our survey found that almost half (43%) of programs answered that the schedule was identical for first-and second-year fellows. These results may indicate the difficulty in answering the survey accurately. On the other hand, we interpreted the results as suggesting that almost half of the programs may not make an effort to have distinct and separate goals and objectives for each year, despite such recommendations by the ACGME and RRC-S. Also, it remains to be seen whether assigned daily rotations in the various aspects of training translate into improved results on board examinations or in clinical practice compared with programs without such designations. For example, spending assigned time in the NIVL performing and interpreting studies and having devoted time to read and study for the RPVI examination may not necessarily be associated with a superior pass rate of this examination compared with programs without devoted time in the NIVL. We are also not aware of any evidence documenting that dedicated time in a vascular clinic translates into superior pass rates on the vascular boards or that performing venous procedures in an office setting during fellowship results in improved clinical venous outcomes.
CONCLUSIONS
Training assignments in terms of time spent performing open and endovascular procedures and participating in clinic, research, and the NIVL varied somewhat widely among ACGME-accredited 2-year vascular fellowships. In this era of endovascular-based interventions, few programs devoted days to purely open surgical procedures. We are not suggesting that program directors attempt to reserve a day devoted to purely "open" vascular surgery, but instead the better strategy may be to include open vascular cases on any day that is feasible. Outpatient venous procedures, designated time for research, one entire day devoted to the NIVL, and endovascular experience in a nonhospital facility (where these procedures will likely become much more common in the future) were lacking in many programs. These results provide a valid data set for the APDVS to establish guidelines for training assignments in 5þ2 vascular programs to ensure more uniform experience across programs. Nonetheless, we realize that it may not be feasible to develop a "standard" block of rotations devoted to these various aspects of vascular training. 
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